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Diversity Analysis on Flowering Stage and Pistillate Flower Traits of Different
Myrica rubra Germplasm

JIANG Xin, YAN Li-ju

( Linhai Specialty and Extension Station of Zhejiang, Linhai 317000, China )

Abstract: In order to study the flowering stage and pistillate flower traits of Myrica rubra germplasm, morphological observations were made on
flowering stage and inflorescence of pistillate flower of 49 Myrica rubra germplasm with 6-10-year in the National Field Gene Bank in Linhai,
Zhejiang province in March and April of 2018. The results showed that it had large difference of flowering stage among germplasm. The variation
coefficient of inflorescence diameter, length and floret number per inflorescence was 12.60%, 22.90% and 18.95%. Most of pistillate flowers had
cylindrical inflorescence, with stigma in dark purple red and relatively large. Correlation analysis demonstrated that the opening degree of pistillate
flower had significantly positive correlation with the color of pistillate flower, but negative correlation with stigma size. Pistillate flower color and
stigma size showed significant negative correlation, while number of florets per inflorescence and inflorescence diameter showed significant positive
correlation. Cluster analysis indicated that 49 M. rubra germplasm resources could be classified into 3 groups, including respectively 37, 9 and 3
germplastm. This study shows that the pistillate flower traits of M. rubra germplasm resources were rich in diversity, and it could provide reference
for classification, identification and utilization of M. rubra germplasm.
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Witt§ Myrica rubra JE#HFFF Myricaceae #t3)E Myrica F4RARME, PR IE FE 7 25 242140, i 2010
FREHI TR R HIX , 20° ~31° N 28], FEESMAATENT. M, Jh. & E, . ). 8 %A (K, W),
HAp LT AR n AR, PR MRS P, BRENE L, XWRMEE, E M ERZT R,
R TIN X AR RIS SR IED . WY, BEEN PR, fEAK LRV E, LR K, HIUSE
4, AR 2SR ESRIGR R REEET SRR EE . (HRAERR SRS, RIIT R
PSR JE A FE A o0 HA B L S

BT, TR IR el FERAH SR Thric PR R IR 2RI Kt
W2k i UOT R O N RN O 777 17 0T 70 G 2 VS i £ 22 & 2 G A1 STV 3 B 770 5 N 7y 0 = v S 70531
AL PRI R BRI B, RS PP IO R B8RRI XA IR SRl BEAEAE AR
FRWTAC S ARIARE o AR T 49 Oyttt TEAEAEIHANE PRI 4, LU 4 5 A
b= T R N e S A S i

1 I AR BOR IR H

1.1 REHR

RISATE A E R R ST IR (AL TN AANGET ) TRk AR 1198 . WL 49 rigifh
R, HRE A S T SR ( CEFFER . R . A %) L aofh O R L R
AN L CURAMY S L ek O Cdkar | it ) L Bk O REDKE L TR .
ORERSLT SR ) URZAS, HthIX 2, FIRMLE THNT ( KR L CEESER . CTHME . e ) |
fEa (O CZafgR  CgARY . CBEZ ) L YLUR (O CORMERET L NIRRT ) LIRS O OkSER )
I =X iR, PUEEAT 2R FENE . MR ARASRIEIERRE 1. 348 6 ~ 10 FAE AR
P, SEHGERET, WAEE, R A RE T /NS #IE T (28°52'N, 121°21'E) , @iy =M i,
AEXSIR 18.5C, FEHRE/KE 1 700 mm,

F1 RABEHE

Table I  Germplasm of M. rubra selected for test

F5 B AR SieE e M AR SleE L e B AR SleE L
1 AR Finse s 18 TR+ WL 35 FALLIBERE T
2 SRR fizhe: 19 CEFAN T 36 CRALL LT Wi
3 ‘T finye: 20 IR+ Wi 37 A T
4 sy piie 21 TR T 38 ‘R * W
5 SRR fiy= 22 ‘A S FeiicAn 39 WRSEEME * WL
6 ‘A finye: 23 CELEL WHT. 40 “JES KA T
7 Tfizy’ Finhe: 24 CHEHRORAE T 41 vy T
8 s R ] 25 GRERIRAE T 2 ER 1S T
9 BERAK ] 26 ST WL 43 SRR 25 Wi
10 RO b 1] 27 PRI WHT. 44 R3S T
11 TR DN 28 CTHHRRE T 45 CRBURBAME T
12 RIS )N 29 CERRATRR T 46 Rk Wi
13 A DN 30 ¢ R Wit 47 I kA Wit
14 /N2 DN 31 R+ T 48 ‘RN + W
15 A Lo 32 A Wi 49 ‘R x Wi
16 CEEFH WHT 33 ARE Wit
17 R T 34 PR WHT.

T RO AR, HAOAHTT R, RAREE .

1.2 JmFEsE
2018 4F 3 -4 H, TEWHLAWGE TR T R 3 T EAE AL PR I, W) 5 i 22 1
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CHEYrBn SRR . —BOEAIRGETENNRIE R Wt ) ORI R, WFERRIL 10 4, HP e assyie
WL BEAEAZAE, MEEAE PR MR OIS AR PR S AEFRE . (EFPRUE, BEFEAEF TRV ER fL i
TERERFTEAR . WEAETEEAR . BEAE AT . MEAE/D . MEFEAERFBUR MR ZSNEE 20 Hivb, MEFEI/ DT Bt
TEHIRAERIFEL RN, MRS SO, SO /N, RE&mR IR R, AR, ALk B
R, ESCh “BR” , BRI AR o BIEBHR AN S%EREAH | RIETFRIRIY, B 2
50%AEIT R 1 AAEFFTRIITI, ZAEITE 2 90% 467 TR .

PP 49 RO IERT G, BOTITOREHR S PR 3 Bk, TR MBI RIS T
) BH T RERAE 20 A, AASREPLIEIC P OER b b EITER 14, Skt 20 MHEERR, 3t 60 A, 1ERT L
FHERRAR RO R MERE P B RS s A5 R SR A S SR E A LI HURE S S Ml v b 388 1 BH TR A 20 A, PRIAR
TR A OERL B ERIERF B BAEP R0 MEAEIE TR . METETRAR . MEAE(R13 . MERER /DN

R2 HHBBEREMERKESHE

Table 2 Traits and classification of female M. rubra flower

S Sre
Jr R N 3 3
BEREAE IR [ 7 KI5 SR
BEAEF oK V FH BINFH M FF
AT i AN B gAREN R
BEAEAESL RN R %N

1.3 B\

K H Excel 2010 1 SPSS 21.0 SEit /Mt A AR A FRANGE TH53 4T . Biit 49 Dy phBie A= PR
SEEIE ( x) | bRifEZE (s) FIZSRRE (CV) |, BB EEMIRMBUE N NI THET , Mo k) 45
%, G SHBE R,

BAELZAEETE %R A Shannon-Wiener 8% (H' ) U7,

S
H' =—ZPilnPl-
i=1

A, S HRIGEEL, PhEMEIRES | MRESE B IAHER, In Jy HRXEL.

Hp SR PRRAEAE SRR SR B PO . P2 EEAT 10 032, B 1 2% X< ( x=2s)
FE 104k Xo= x (+2s) , WIHEHEEFE 0.5s, FitEESAHE,

SRH SPSS 21.0 B T RG T, LHIRPIRE, R AR B, EEbfE AT J7 Euclidean
PEES; IERMHSCEIR A TAH R T

2 HEREMM

2.1 HIEMRERSHIER IR
M, 2018 AEFTIH 49 ript Pt eI 3 H 6 HRiEE8) 4 H 8 HAA, Reghéh 48d. Hr, ‘%
R e, A3 He H; CHIFEM . MW . UKL FkZ, B3HI10H. RS
Mg wR, WHERASH 3 H 24 H. H4EVIE SRS DL E SR R d . B =R (1) BAEZ9. 4
ek 3 A 10 H 2 aily, HESAEIh 3 H 14 H 2 mi, 246 3 A 19 H &2 i, REMFR 2afghl |
CRZEEHE | Crpuelg | S Sy, 5 1020%. (2) HERA. WEEA 3 H 11-19 H, HEERAT
3H15-21 H, &EWET 3 H20-26 H, 34 41 4y, 15 83.67%. (3) Wpfb2eBd. wideih 3 H 20 H )2z
JEH, HERAEWI 3 H 22 H R G, &bl 3 H 27 H 2 )G, 366 34, 15 6.12%, RESF ‘Mtataie |
CHEKE . R RTERIAER (5% ) ZJ5 10 d ZAARBEAER (50%) , BEAERA)G 5 ~ 10 d BEAZLAE
B (70%) , B FOTAERIREE 15~20d (£3) .
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*3 HEMRERSHIERL
Table 3 Flowering stage of selected M. rubra

Pk WIER/(H.H) BEAEWI/(H . HY 2B H) sy He A% ZEHIPEAY RIFEFh
1 <03.10 <03.14 <03.19 5 10.20 HiE SR OKESk’
2 03.11-19 03.15-21 03.20—26 41 83.67 Earid REY . SR
3 =03.20 =03.22 =03.27 3 6.12 i3 ‘WA . ¢ LEKE

2.2 MR EFEEMERK S

49 Uyttt AL P AR ER AR SR 4 WUR, BRAEFAEREUR KB R 9.2 2%, w/MEA 3.2 2%, °F
YIE A 6.49 g%, 28 RECHK 18.95%  WEALAL P RAE A 13.6 mm, F/MEH 4.36 mm, “FYHEE A 8.69 mm,
A5 S K 22.90% JHETE R EE R RARLR 2.96 mm, f/MEL A 1.62 mm, “FHPHLEE A 2.38 mm, 28 55 250K 12.60%.

¥ 49 Uyt T ARE I AEAEOIAT 5 BB AT, SRAAEBLINGE 5 FR, SERIEZEE0EH N
IR (B 6.0~7.0 %) BIMFIRZ, A 224y, b 44.9%, [RESFCH CTHEE | ZFSER 5 ERE0EN
FLRA (<5 %) Wb, VA 365, 5 6.1%, REMFCY WAEE | CTIEWIOR .

Y AR P K BT 5 FEUE TRV, S B ATER I 6 P, HA R EHN b
A (8.0 ~10.0 mm) BYFIFERZ, B 19045, 15 38.8%, RFEMMA HREy | B BFKEFEN K
KA (=120 mm) D, CH 34y, b 6.1%, REMFE OKESL . CTHE .

W AR THEMEAEAC P R T 5 REUE S FAVEDY, S B ATESIER 7 s, HA e Arh
KA (22~2.5mm) WFEZL, 204y, 4 40.8%, REMFA FRME | CZHEHHER TR
FNZEAS (<1.9 mm) 89D, A 345, 5 6.1%, RESFN WpiEmie | B .

F4 GEMERTEREMRESSH

Table 4 Inflorescence traits of selected M. rubra

[E2IN WRIE e/ ME “FIAE s A AbE CV/% H
L Vi i S 9.20 3.20 6.49 1.23 6.00 18.95 2.01
P KB /mm 13.60 436 8.69 1.99 9.24 22.90 2.06
AE M /mm 2.96 1.62 238 0.30 1.34 12.60 1.95

x5 MIEMRBIEFEREST

Table 5 Distribution of female flowers of selected M. rubra

Pk L:<Wi s i S PO By HA5/% WA R b
1 X <5.0 3 6.1 U ‘WekEpE . TR
2 5.0< X<6.0 10 20.4 b CRMRE L CREET
3 6.0< x<7.0 22 44.9 s TG . CESER
4 7.0< x<8.0 7 143 K% TR L /NIRRT
5 X =8.0 7 143 % SRR L CEARMY

®6 HEMREFKENT

Table 6 Inflorescence length of selected M. rubra

Ik AT /mm OBy He A5/ % PR RS

1 X <6.0 5 10.2 s ‘WekEigie . B i
2 6.0< x<8.0 13 26.5 5] CEESERPT . AR

3 8.0< x<10.0 19 38.8 th ey . R

4 10.0< x<12.0 9 18.4 Bk CEEKERT . CZHEIHER
5 X =12.0 3 6.1 * okessk’ L TR

R7 OEMRIEFEENT

Table 7 Inflorescence width of selected M. rubra

RIK AE L /mm OBy HeA5/% P R F

1 x<1.9 3 6.1 g ‘WekEiE . B LErE
2 19 < x<22 10 20.4 | CTHME L AT

3 22< X<2.5 20 40.8 th CRORME L CZigEHER’

4 25< x<2.8 11 225 oyt HREY . AR

5 X =28 5 10.2 ik ‘R . R 25
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2.3 FEMREETEFREMERST

49 Lyt R ITAE B T B PEIR AT TR LN 8 FoR, HEFARLIRIETIE A E, & 69.4%, KEIERILE 7
By C TR L OkStES L AR o KRSk L REUKE L CEEK . IEEETIE )
0 14.3%, EEIEE 8 4y ( B5RME | CUNHgERET L CORMEYS L CEREASR . R3S . TR 2
B0 CHHEL . CHESEEME ) .

WEMEACAESLIEAE AL “BINFIE” M “V 7 AE, 5 40.8%F149.0%, DEACHKSHE “M
TR RISKRME | CEigaiE . CREY L ki L TR ) L AN 10.2%.

MEAEIRAE O PR LI L0 0 T 53%, HRCHEA(a, 5 32.7%, Rk @A 14.3%, e &,
T EHSL B O AE & B R R RS E,  CHSE MBI RIRA A, EIEREINE, BRI
Wi, CBE PHERAa. Ba, EEOENNE, BeEEa;  C REKE PIHERAa,
JEIHEIRA (O RIHERE (a5 5y 2 LUSAE B 0 i

WA E R 2 I AT S, R /MR IR 22 5, AR EEAE R /IN o “BER” FL /N PR, Horp
67.3%MIFNTMEAEIR “BCR” 28, 32.7%HFTMERE IR /N 28R,

*8 MG REMRS RS

Table 7 Diversity and distribution of female flowers of selected M. rubra

WS 1%
HERTED B, e
1 2 3
WEAEAE AR 69.4 14.3 16.3 0.83
WEAE TR 40.8 49.0 10.2 0.95
AR ENES 53.0 32.7 14.3 0.98
WEAEATESL KN 67.3 32.7 - 0.63

2.4 TEFMERBEXMESTME LS
SRR AE IR . MEAETFOR B . ARG . EAERSL RN . TP tEaRl . TP KE . EPRLESE M
PRFATHSNES BT (F9) , GERFHH . MR ERMEIE AR BRI IEASE (P<0.01) , FIMEEFE LR/
WRZ A (P<0.01) , BEAEAERIEIEASL RN B2 TAHSE (P<0.01) , BEAEAESL K/INVHESEU R
WERAR (P<0.01) , MEEFSL R/ EE AR R 7SS (P<0.01) , FEARERE)THEE AR B2 (EAH R
(P<0.01) .
F O WHEMBRIERFERIE XM ST

Table 9 Correlation analysis on inflorescence properties of selected M. rubra germplasms

FHR R Wk MEETFSRE MO MEEAELRA BRI AP KE/mm  EPHE/mm
ARG N 1

WMEAETFoK -0.148 1

UEAE (5% 0.165 0.421%* 1

WEAEAT L RN -0.193 —0.491%% —0.445%* 1

BTk 0.021 0.236 0.176 - 0.376%* 1

AEF K /mm 0.217 0.085 0.303* -0.123 0.202 1

AEFPHE /mm 0.166 0.227 0.155 -0.334% 0.408%** 0.165 1

i *FRERIBREKT (P<0.05) , **FIRERBHREKTF (P<0.01) .

RIS ATIT IR T R R SRl B 22 5, IR IR AR IR12E . SR SPSS #% 49 My FhBtREf 7Rk
AT, JFREE TRPRIE (18 1), (ERGKEEE 25 Abnl iR iR 3 KSHE: 1 25488 37 kL, 1B AlE
EREREEE, MRS RS 288 o ydbkt, KR RDUNMEEERUER, MEEAKR; TSSHHU
3bpEL: i . WA A CTHEBVUTOR  SRAWHT, RICAERIETEALRY, EPEA,
MERE AT R /NE, AT, T 2SHHE) AR 35



e/ PR NI /O 53 38 %%

o
e
8
]

]
|

-

w

::E

€
-
2
€
E

4

L d

\_T{L I_\_l"

4

g

18
1
13
37
12
a7
1
g
7
36
€
3
33

(3

15
30

¥ — I
—

29

41

35
14
27

38

il

22| I

B 1 AT MR 49 it i) R R 56

Figure 1 Dendrogram of 49 M. rubra germplasms based on inflorescence traits
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3 HEpfnitib

R CERE R, 7, ARG TWE, KMLCRR) T Ra2%: . BRSFMSsE TEEIRE, =
AAT R SRR SR AR FEARIE"Y . WIS TR, BT IRA, SRRV, PR TR R
B FR . SRFIZERY, TERCT BRI, (HE FAMEA R Rl T 25507 T B VAR B 70 IR 280 A D i
E, ARG IEIE N 49 Dy R S E A E PR T T ST . S RER R S T aE R, T
Wt ARG e, BRAE 3 RS, Hoh DIE2R AR r B AR (83.67% ) o MEAEELETERAE 5>
Wrat SRR, FACFACREL . TP KB | TEP L Ay E 43 i 3.2 ~ 9.2 2%, 4.36 ~ 13.60 mm Al 1.62 ~2.96
mm, A5 REAH 18.95%, 22.90%F1 12.60%. HRIBEEPERAELE, WHEMERS K 5 AMRIK, 3 D45
BRI EZERSS . AT RIIRA SR, HRRZ BIfEEE—E R, B, MRt ek
BT 1R, WFKE 1%, PHEWE 1 % RiER HAE0E S K&, AFHEWE S K. RSP
FeHH, AR HLE BAR B IEAHSE (P<0.01) o BEAERTEMRIAES T2 SRR, 49 fyFhimilfte
FRAKRIETACK . ML AR R, BIUNFIE . ORISR, AR/ AT R0, EFET oK EER
WAL R AR L IEAE G (P<0.01) , WEAETFIREERIMEAEAT L /N AR R S (P<0.01) , BEAE RN
AL/ NEAR B TS (P<0.01) o B, JHEELIL, MACEE/OZA, HkBoEmR i, Hk5 8 v
T, BUaRER MR HEL RS RIT, MoK 5 2B\ F e M .

Wt AR, TEF A EACT . MMMEETCAE A, IMESNEA 2 ~ 4 Fi gy, FEhAsSL 1
FERI T, FeREmesm, Hkmizd, 2 cY” R MEREIEG R BAE I 2 10 8 S S R S s A 25
T, HHE L AR R IRAOEE, JUANSEAERIGAESRE, 1 iR WIAEIE R T A A
417 ~10d, MFRAGHEIEIAE TR T HoA AR 7 ~ 10 do BAERIFINGAERY BB WAOAE IS 2, HIEARRE
SE o T AREIFTAERIS RN TE , XTI R SRS, LR SR A —E SN

A5 S R R P A B AR R A — AN . AR REHOC, RWLZHRRAE SFhia) 6 25 Sk
KPS T AR SR R BT 10%, StHZHIRAER D T AMAT 22 1EE R AR TAR AL 3 TR Mk
A5 ZEIIRT 10%, SRR IESEAE R R, X S5HTAFIH SRAP, AFLP, SSR ZP0FHricBi AN
MERR AT 8% ZAR I RO A & B L ZE R 3 AR ARG R R S UG R i IR
FERBPR I AT IE A — € ROAEME, [ SRS A RS IR . A 2SR 3 NPT Bkt . 1h
Fetptte” A FHEVUTOT 2305k B FWHT T2 . BT LEE . BT i a0y b, 57 it
PO ERONIET, BRI 2, B WARR . W MR B SR PEFEARM, H
ERREM AR, HAHTRRFEIZSEE, X5HTAM SRAP, SSR Zhric/SEIA0RISLE R, 1]
REfEE T CMRSEEME R CEESEMY BUNRECESRRAR R

LR T R AR 2T b A WAL RN A3 2R, R 9 & B RAEAA A o3 2 ) rh e ke
FIRRIRERRVER, ROMLLRIH . Weoh, BRI, e EL i, HAsLBia A AR AL,
FERICIRAAO-LTO-RERL A, AG-H O30, AE-IRN 0 3 AR, SRR Ik A EEh A
FRREAE L, ]V BRI\ FE, VB \FE-M T,

WP R R AR S B AT D HRGE , ARKIFZERT 49 4t R oA T R E AR 43 SR SR 2y
M, IHAEIRIRIRSERE . REN2E. RERREE . MEFTMETHEAH —ENFHME. ARREEN
HMEAERAEE , SR | ARETAEE . AR R, LA L SRSEPRRBIROAESe M, ATk
BARFIAE RS R — RN BT
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